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THE ELECTRIC FURNACE
operations. About the same amount of electrical energy would probably be needed for the simple melting of pig and scrap in the Heroult furnace, but as this furnace is generally employed for purifying as well as merely melting the steel, it is not easy to make an exact comparison.
The Grb'nwall Furnace.—An induction steel furnace invented by Messrs. Gronwall, Lindblad and Stalhane, is illustrated in Fig. rc-4.1 This furnace embodies certain features which enable it to DC built on a larger scale than was previously possible, without laving an excessively low power-factor, and without requiring :urrent at unusually low frequencies.
The first point to notice is the trough containing the steel. In-tead of being circular as in the Kjellin and Colby furnaces, this trough las a semicircular portion, F, passing around the core, £, and a aided portion, G, extending to the right of the core. This form of hannel has the advantage of being more compact than a circular tiannel of the same length, and of having a smaller inductance, 'he gridiron-like construction of the channel had been employed reviously by G. Gin, Fig. 108, but its application to an induction irnace was new.
Another new feature in the furnace is the position of the primary >il, which is placed, not at C, as in the earlier forms, but at A, •ound the outer limb, D, of the transformer core. JB and C are •mpensator coils for reducing the magnetic leakage of the core. In the earlier forms of induction furnace a serious difficulty was e very low power-factor, which appeared to limit the utility of is type of furnace. Lindblad gives the following formula for the wer-factor of an induction furnace;
TanF =
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Y= angle of phase displacement.
»== frequency.
a = area of cross-section of steel in the channel.
/= length of channel.
s= specific resistance of the steel.
c= & constant.
Ws = magnetic resistance around secondajfy circuit. Wp= magnetic resistance around primary circuit.
Dr. Haanel's 1907 Report, pp. 101-104, and plates x,-xii.
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